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(54) Filling machine 

(57) Containers are filled with liquids by equipment 
incorporating a carousel (4) rotatable about a vertical 
axis (5), and a number of filler heads (9) mounted to the 
carousel (4), each comprising a platform (10, 15) on 
which to set a container (2), a nozzle (11) aligned with 
the platform and serving to direct at least one type of 
liquid into the container, also a dynamometer (25) asso- 



ciated with the platform (1 0, 15) and sensing the weight 
of the container (2). The equipment includes at least one 
tank (19) holding at least one liquid to be batched into 
the containers (2), and a fixed pipeline (21) of which a 
first end (21 a) is connected to the tank (1 9) and a second 
end (21b) connected by way of a rotary coupling (22) to 
a manifold (23) at the top end (4a) of the carousel (4). 
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(54) Filling machine 

(57) Containers are filled with liquids by equipment 
incorporating a carousel (4) rotatable about a vertical 
axis (5), and a number of filler heads (9) mounted to the 
carousel (4), each comprising a platform (10, 15) on 
which to set a container (2), a nozzle (11) aligned with 
the platform and serving to direct at least one type of 
liquid into the container, also a dynamometer (25) asso- 



ciated with the platform (10,15) and sensing the weight 
of the container (2). The equipment includes at least one 
tank (19) holding at least one liquid to be batched into 
the containers (2), and a fixed pipeline (21) of which a 
fi rst end (21 a) is connected to the tank (1 9) and a second 
end (21b) connected by way of a rotary coupling (22) to 
a manifold (23) at the top end (4a) of the carousel (4). 
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Description 

[0001 ] The present invention relates to equipment for 
filling containers with materials, preferably liquids. 
[0002] The prior art embraces equipment for filling 5 
containers with liquid materials, furnished with a carou- 
sel that carries a plurality of filler heads each comprising ' 
a dispensing nozzle from which a predetermined quan- 
tity of material can be directed into a relative container 
positioned on a platform. The single container is ad- 10 
vanced by the carousel from an infeed station at which 
it is placed on one of the platforms, toward an outfeed 
station where, having been filled with the material being 
batched, it is removed from the carousel and conveyed 
to a further stage of the production cycle. 15 
[0003] The material dispensed into the containers can 
be held in a tank mounted directly above the carousel. 
This solution favours the embodiment of equipment ex- 
hibiting compact geometry and manageable overall di- 
mensions, but severely limits the versatility of the car- 20 
ousel in terms of use. 

[0004] In effect, one material only can be dispensed 
into the containers, signifying in practice that a single 
carousel cannot be used during the course of a given 
production run to fill all the containers with more than 25 
one material, or to fill different containers with different 
materials. There are also difficulties experienced in 
cleaning the dispensing nozzles, a particularly important 
operation in the case of perishable materials such as 
foodstuffs. The nozzles and their delivery systems can 30 
in point of fact be flushed through only after the tank has 
been emptied completely and filled with a cleansing so- 
lution. 

[0005] To overcome the drawbacks in question, the 
prior art embraces machines equipped with a plurality 35 
of fixed tanks installed separately from thecarousel and 
connected to the dispensing nozzles by way of pipe- 
lines. Using equipment of this type, a single carousel 
can be supplied with different materials at one and the 
same time, and a single container can be filled with two 40 
or more different materials. 

[0006] The prescribed quantity of each material to be 
dispensed into the single container is measured by time: 
the nozzles incorporate filler valves that remain open to 
allow passage of the material for a predetermined inter- 45 
val of time only. 

[0007] These measurements are none too accurate 
however, being strictly dependent on the physical con- 
ditions to which the material is subject. 
[0008] Marginal changes in ambient conditions can so 
thus significantly affect the mass of material dispensed 
into the container 

[0009] In the case of liquids, for example, temperature 
has a notable effect on viscosity, and consequently on 
the rate at which the material flows through the pipelines 55 
connecting the tanks to the nozzles. The measurement 
of a time allowed for a liquid to flow, when the amount 
of the flow is notably variable, cannot therefore ensure 



accurate control over the quantity of material directed 
into the containers. 

[001 0] The object of the present invention is to provide 
equipment capable of dispensing markedly precise 
quantities of different materials into containers. 
[001 1 ] The stated object is duly realized according to 
the invention in equipment for filling containers with ma- 
terials, preferably liquids, comprising: a carousel rotat- 
able about a first axis; a plurality of filler heads mounted 
to the carousel, each presenting a support on which to 
stand a container; a dispensing device aligned with the 
support and serving to direct at least one material into 
the container; means associated with the support, by 
which to weigh the container; at least one tank holding 
at least one material to be dispensed into the containers; 
and connection means operating between the tank and 
the dispensing devices, by which the dispensing devic- 
es are supplied with the material held in the tank. 
[0012] In a preferred embodiment, the equipment in- 
cludes a plurality of tanks each presenting a fixed base 
and containing a relative material to be dispensed into 
at least one of the containers, the connection means op- 
erating between each tank and at least one of the dis- 
pensing devices. 

[0013] The invention will now be described in detail, 
by way of example, with the aid of the accompanying 
drawings, in which: 

figure 1 shows a first embodiment of equipment ac- 
cording to the present invention, illustrated in a side 
elevation with certain parts omitted for clarity; 
figure 2 is a detail of figure 1 , illustrated in a side 
elevation with certain parts in section; 
figure 3 shows a second embodiment of equipment 
according to the present invention, illustrated in a 
side elevation with certain parts omitted for clarity; 
figure 4 shows a third embodiment of equipment ac- 
cording to the present invention, illustrated in a side 
elevation with certain parts omitted for clarity. 

[0014] With reference to figure 1 of the accompanying 
drawings, 1 denotes equipment, in Its entirety, for filling 
containers 2 with materials, and preferably with liquids. 
[0015] The equipment comprises a frame 3 support- 
ing a carousel 4 rotatable about a substantially vertical 
first axis denoted 5. The carousel 4 is carried by a shaft 
6, mounted rotatably to the frame 3 and coinciding with 
the first axis 5, of which a bottom end 6a is coupled to 
a flange 7 carrying means 8 of familiar type, and there- 
fore not described further, by which the carousel 4 is set 
in rotation. 

[0016] The shaft 6 also carries a plurality of filler 
heads g disposed circumferentially on the carousel, eq- 
uispaced angularly about the first axis 5. Each filler head 
9 comprises a support 10 on which to stand one of the 
containers 2, also a dispensing device 11 aligned with 
the support 10 and able thus to direct at least one ma- 
terial into the mouth 2a of a container 2, and means 12 
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associated with the support 10, by which to weigh the 
container 2. 

[001 7] Each support 1 0 is carried by an arm 1 3 con- 
nected to a second flange 14 mounted on the shaft 6, 
and presents a platform 15 on which to stand a single 5 
container 2, the platform 1 5 in turn presenting an upright 
1 6 with lateral appendages 1 7 by which the container 2 
is restrained. 

[0018] The dispensing devices 11 are arranged 
around the periphery of a circular third flange 18, aligned 10 
on the vertical axes of the respective platforms 15. Each 
of the dispensing devices 11 , which are of a convention- 
al type, can be made to alternate between an operating 
condition in which it directs at least one material into the 
container 2, and at least one non-operating condition in 15 
which it does not direct material into the container 2. The 
change in state of the dispensing devices between the 
operating and the non-operating condition occurs ac- 
cording to the weight of the material directed into the 
container, as will be described in due course, and is pi- 20 
loted by a controller of conventional type (and therefore 
not illustrated in the drawings) connected to the weigh- 
ing means 12. 

[0019] The dispensing devices 11 are supplied from 
at least one tank 19 containing the material to be 25 
batched into the containers 2. The tank 1 9 stands on a 
fixed base 1 9a detached from the carousel 4 and is em- 
bodied, advantageously, as a fluid-tight enclosure com- 
prising means 1 9b by which to vary the pressure within 
the selfsame enclosure; such means consist in a aspi- 30 
rator 19c operating internally of the tank 19 in such a 
manner as to remove air from the enclosed space and 
thus reduce pressure, and a compressor 19d operating 
internally of the tank 1 9 in such a manner as to force air 
into the space and thus increase pressure. 35 
[0020] The equipment 1 comprises connection 
means 20 operating between the tank 19 and the dis- 
pensing devices 11, comprising a fixed pipeline 21 of 
which a first end 21 a is connected to the tank 1 9 and a 
second end 21 b is connected by way of a rotary coupling *o 
22 to a manifold 23 positioned at the top end 4a of the 
carousel 4. The manifold 23 provides a fluid connection 
between the fixed pipeline 21 and a plurality of movable 
pipelines 24 associated rigidly with the carousel 4, each 
connected by a first end 24a to a relative dispensing de- *s 
vice and interfaced by way of a second end 24b with the 
manifold 23. 

[0021 ] In an alternative embodiment, the manifold 23 
of the connection means 20 might be associated rigidly 
with the fixed pipeline 21 and coupled rotatably to the 50 
movable pipelines 24. 

[0022] Referring to figure 2, a preferred embodiment 
of the weighing means 12 will include a dynamometer' 
25 housed internally of a cavity 26 afforded by each arm 
13 of the carousel 4. The dynamometer 25 is associated 55 
with the support 1 0 in such a way as to measure a force 
acting vertically on the selfsame support 10. More pre- 
cisely, the dynamometer 25 comprises an electrical . 



strain gauge 27 of which a first end 27a is anchored to 
a central portion 4a of the carousel 4, or in practice to a 
portion 13a of the arm 13, and a second end 27b asso- 
ciated with the support 10 presents a contact element 
28. Each support 1 0 presents a stem 29 extending ver- 
tically downward from the platform 15 and partly occu- 
pying the cavity 26. The stem 29 exhibits a transverse 
projection 29a against which the contact element 28 of 
the dynamometer is caused to locate; thus, the support 
10 is connected to the arm 13 in such a way that the 
weight of the container 2 bears on the second end 27b 
of the strain gauge 27. The weighing means 12 also 
comprise a transducer of conventional type (not illustrat- 
ed in the drawings), connected to the strain gauge 27, 
which is able to sense the deformation of the gauge in- 
duced by the weight of the container 2 and relay a cor- 
responding signal to the controller. 
[0023] With reference to figure 3, which illustrates a 
second embodiment of the invention, the equipment 1 
comprises a plurality of tanks 19 each presenting the 
same characteristics as the tank 19 of figure 1 described 
previously and containing a relative material to be di- 
rected into at least one of the containers 2. 
[0024] In this instance the connection means 20 op- 
erate between each single tank 19 and at least one of 
the dispensing devices 1 1 mounted to the carousel 4, of 
the type described above. In effect, the connection 
means 20 comprise a plurality of fixed pipelines 21 each 
extending between a respective tank 19 and the mani- 
fold. 

[0025] To the end that all the dispensing devices 11 
can be supplied with a given material at once, each of 
the fixed pipelines 21 is controlled by a valve 30 pilotable 
between a number of operating conditions, each corre- 
sponding to a situation in which one of the fixed pipelines 
21 is opened and the remainder are all closed. 
[0026] Referring to figure 4, which illustrates a third 
embodiment of the present invention, the connection 
means 20 are configured in such a way as to allow of 
supplying different dispensing devices 11 with different 
materials simultaneously. In this example the equipment 
comprises a plurality of manifolds 23 each connected to 
a single tank 1 9 and supplying a relative set of dispens- 
ing devices 1 1 . 

[0027] In particular, observing figure 4, the equipment 
comprises a first tank denoted 19', holding a first prod- 
uct, to which the first end 21 a* of a first fixed pipeline 21 ' 
is connected. A second end 2 1 b' of the first fixed pipeline 
21' is connected to the internal wall 31 a afforded by a 
tubular housing 31 occupying a fixed position and cen- 
tred on an axis that coincides with the first axis 5. At the 
point where this same second end 21 b' of the first fixed 
pipeline 2V is connected, the tubular housing 31 
presents a first passage 32 by way of which the first fixed 
pipeline 2V is connected to a first annular manifold 23' 
centred on the first axis 5 and breasted rotatably with 
an external wall 31b of the housing 31. The first annular 
manifold 23' in turn is connected to at least one first dis- 
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pensing device 11' by way of at least one first movable 
pipeline 24'. 

[0028] The equipment of figure 4 further comprises a 
second tank 19" holding a second product, to which the 
first end 21a" of a second fixed pipeline 21 " is connect- 
ed. A second end 21 b" of the second fixed pipeline 21 " is 
connected to the internal wall 31a of the fixed tubular 
housing 31, and at the point where this same second 
end 21b" of the second fixed pipeline 21 ' is connected, 
the tubular housing 31 presents a second passage 33 
by way of which the second fixed pipeline 21" is con- 
nected to a second annular manifold 23" centred on the 
first axis 5 and breasted rotatably with the external wall 
31 b of the housing 31 . The second annular manifold 23" 
is connected to at least one second dispensing device 
1 1 " by way of at least one second movable pipeline 24". 
[0029] The operation of the equipment 1 , of which the 
various embodiments have been described thus far 
prevalently in structural terms, is as follows. 
[0030] When an empty container 2 is positioned on 
the support 10 of a filler head 9, its tare value is first 
measured by the relative weighing means 12. Thereaf- 
ter, the dispensing device 11 is activated and material 
held in the tank 19 will be directed into the container 2. 
The pressure of the flow of material supplied to the dis- 
pensing devices 11 can be controlled by varying the 
pressure internally of the tank 1 9 through the agency of 
the negative or positive pressurizing means 1 9b men- 
tioned above. Citing Italian patent application B098A 
000457 in this regard, where the material being batched 
into the containers 2 is an especially viscous liquid, it 
may be advantageous to raise the pressure in the tank 
so that the material reaches the containers 2 more 
quickly. Conversely, where the material being batched 
into the containers 2 Is a readily foamable fluid, it may 
help to maintain low pressure in the tank and thus pre- 
vent the dispensing devices from releasing a jet into the 
relative container with a force likely to generate an ap- 
preciable quantity of foam. 

[0031] During the fill, the weight of the container 2 is 
monitored by the weighing means 12. The moment that 
these same means measure a value equal to the tare 
of the container 2, plus the predetermined weight of the 
material to be dispensed into the container, the relative 
controller causes the flow of material to be cut off by 
piloting the relative dispensing device 11 to revert to the 
non-operating condition. The dosage of the prescribed 
quantity of material dispensed into each container 2 is 
thus rendered notably accurate and reliable. 
[0032] When the dispensing devices 11 and the rela- 
tive pipelines 24 and 21 need flushing through, it will be 
sufficient to connect the fixed pipeline 21 to a source of 
cleansing fluid. Accordingly, it becomes possible to 
clean the equipment 1 thoroughly, and without emptying 
the tank 1 9 holding the material to be dispensed into the 
containers 2. 

[0033] In thecase of the second embodiment illustrat- 
ed in figure 3, the equipment 1 is able to dispense pre- 



cise quantities of different materials into each of the sin- 
gle containers 2. In this instance, the controller first 
causes the valve 30 to connect the dispensing devices 
1 1 to a tank 1 9 holding a first material to be batched into 
the containers 2. When the weighing means 1 2 indicate 
that the quantity of the first material dispensed into the 
container is equal to that prescribed, the valve 30 will 
connect the dispensing devices 11 to a tank 1 9 holding 
another material to be batched in the containers. Ac- 
cordingly, it becomes possible to fill the single contain- 
ers 2 with different quantities of different materials, each 
of which corresponding exactly to a prescribed value. 
[0034] In the case of the third embodiment illustrated 
in figure 4, the equipment 1 is able to distribute different 
materials into different containers. To advantage, a first 
set of dispensing devices 1 1 ' can be connected to a first 
tank 19' holding a first material, whilst a second set of 
dispensing devices 11" can be connected to a second 
tank 19" holding a second material. The weighing 
means 1 2 associated with each fiiler head will again en- 
sure that the correct quantity of material is dispensed 
into each container 2. Accordingly, containers can be 
filled with different materials using asingle carousel, and 
the versatility of the equipment 1 is enhanced further. 



Claims 

1 . Equipment for filling containers with materials, pref- 
30 . erably liquids, characterized in that it comprises: 
a carousel (4) rotatable about a first axis(5); a plu- 
rality of filler heads (9) mounted to the carousel (4), 
each presenting a support (1 0) on which to stand a 
container(2); a dispensing device (11) aligned with 
35 the support (10) and serving to direct at least one 
material into the container(2);means (12) associat- 
ed with the support (1 0), by which to weigh the con- 
tained); at least one tank (19) holding at least one 
material to be dispensed into the containers (2); and 
40 connection means (20) operating between the tank 
(19) and the dispensing devices (11), by which the 
dispensing devices (11) are supplied with the ma- 
terial held in the tank (19). 



45 2. Equipment as in claim 1, comprising a plurality of 
tanks (1 9), each containing a relative material to be 
dispensed into at least one of the containers (2), 
wherein the connection means (20) operate be- 
tween each tank (19) and at least one of the dis- 

50 pensing devices (11 ). 

3. Equipment as in claim 1 or claim 2, wherein each 
tank (19) presents a fixed base (19a) detached from 
the carousel (4). 

55 

4. Equipment as in preceding claims, wherein the con- 
nection means (20) comprise at least one fixed 
pipeline (21) connected to at least one of the tanks 
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(19), and at least one movable pipeline (24) con- 
nected to at least one of the dispensing devices 
(11), rotatable with the carousel (4) as one about 
the first axis (5) and coupled to the fixed pipeline 
(21 ) by way of a fluid connection. 

5. Equipment as in claim 4, wherein the connection 
means (20) further comprise a manifold (23) with 
which both the fixed pipeline (21) and the movable 
pipeline (24) are interfaced, the movable pipeline 
(24) connected in rigid association and the fixed 
pipeline (21) rotatably. 

6. Equipment as in claim 4, wherein the connection 
means (20) further comprise a manifold (23) with 
which both the fixed pipeline (21) and the movable 
pipeline (24) are interfaced, the fixed pipeline (21) 
connected in rigid association and the movable 
pipeline (24) rotatably. 

7. Equipment as in claim 5 or claim 6, comprising a 
plurality of manifolds (23', 23"), a plurality of fixed 
pipelines (21 ', 21 ") and a plurality of movable pipe- 
lines (24', 24"), wherein each of the manifolds (23', 
23") is connected to a respective tank (19\ 19") by 
way of one of the fixed pipelines (21 21 ") and to at 
least one respective dispensing device (1V, 11") by 
way of one of the movable pipelines (24', 24"). 

8. Equipment as in claim 5 or claim 6 where dependent 
on claim 2, wherein connection means (20) com- 
prise a plurality of fixed pipelines (21 ) each extend- 
ing between a relative tank (19) and the manifold 
(23), and at least one valve (30) operating on at 
least one of the fixed pipelines (21) and pilotable 
between respective conditions in which the fixed 
pipeline (21) is open and closed. 

9. Equipment as in preceding claims, wherein each 
dispensing device (11) can be made to alternate be- 
tween an operating condition in which it directs at 
least one material into the container (2), and at least 
one non-operating condition in which it does not di- 
rect material into the container (2), each filler head 
(9) comprising a controller connected to the weigh- 
ing means (12) and able to pilot the alternation of 
the respective dispensing device (1 1 ) between the 
operating and the non-operating condition. 

10. Equipment as in preceding claims, wherein the 
weighing means (1 2) comprise a dynamometer (25) 
connected to the support (10) in such a way as to 
measure a force acting vertically on the selfsame 
support (10). 

11. Equipment as in claim 1 0 where dependent on claim 
9, wherein the dynamometer (25) comprises an 
electrical strain gauge (27) of which a first end (27a) 



is connected to a central portion (4a) of the carousel 
(4) and a second end associated with the support 
(1 0), also a transducer operating between the strain 
gauge (27) and the controller. 

5 

12. Equipment as in preceding claims, wherein at least 
one of the tanks (1 9) is furnished with means (1 9b) 
by which to vary the pressure inside the selfsame 
tank (19). 

10 

13. Equipment as in claim 12, wherein the tanks (19) 
are fluid-tight enclosures and pressure variation 
means (19b) comprise an aspirator (19c) operating 
internally of the tank (19) in such a manner as to 

15 remove air from the enclosure and thus reduce 
pressure in the tank (19). 

14. Equipment as in claim 12 or claim 13, wherein the 
tanks (19) are fluid-tight enclosures and pressure 
variation means (1 9b) comprise a compressor (1 9d) 
operating internally of the tank (1 9) in such a man- 
ner as to force air into the enclosure and thus in- 
crease pressure in the tank (19). 
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